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Capacitance 4

Your notes

Capacitance

Capacitors are electrical devices used to store energy in electronic circuits, commonly
forabackup release of energy if the power fails

Capacitors do this by storing electric charge, which creates a build up of electric
potential energy

They are made in the form of two conductive metal plates connected to a voltage
supply (parallel plate capacitor)

= Thereis commonly a dielectric in between the plates, to ensure charge does not
flow across them

The capacitor circuit symbolis:

The capacitor circuit symbol is two parallel lines
Capacitors are marked with a value of their capacitance
Capacitanceis defined as:
The charge stored per unit potential difference (between the plates)
The greater the capacitance, the greater the charge stored in the capacitor

The capacitance of a capacitoris defined by the equation:

2
Y

C
Where:
= C=capacitance (F)
= @ =chargestored(C)

= V/=potential difference across the capacitor plates (V)
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4

Your notes

A capacitor used in small circuits

= Capacitanceis measured in the unit Farad (F)
= |npractice, 1Fisaverylarge unit

= Oftenit willbe quotedin the order of micro Farads (uF), nanofarads (nF) or
picofarads (pF)

= |f the capacitoris made of parallel plates, Q is the charge on the plates and Vis the
potential difference across the capacitor

= The charge Qis not the charge of the capacitoritself, itis the charge stored on the
plates

= This capacitance equation shows that an object’s capacitanceis the ratio of the charge
stored by the capacitor to the potential difference between the plates

o

Worked Example

Aparallel plate capacitor has a capacitance of 1nF and is connected to a voltage
supply of 0.3kV.

Calculate the charge on the plates.
Answer:
Step 1: Write down the known quantities

= Capacitance,C=1nF=1x10"F
= Potential difference, V=0.3kV=0.3x103V
Step 2: Write out the equation for capacitance

<lO

Step 3: Rearrange for charge Q
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Step 4: Substitute in values ,

Q = (1 X 10_9) X (03 X 103) = 3 X 10_7 C = 300 nC Your notes

o

Examiner Tips and Tricks

The ‘charge stored’ by a capacitor refers to the magnitude of the charge stored on
eachplateinaparallel plate capacitor or on the surface of a spherical conductor. The
letter ‘C’isused both as the symbol for capacitance as well as the unit of charge
(coulombs). Take care not to confuse the two!
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Energy Stored by a Capacitor ,

Your notes

Energy Stored by a Capacitor

= When charging a capacitor, the power supply 'pushes' electrons to one of the metal
plates

= |ttherefore doeswork onthe electrons and electrical energy becomes stored on
the plates

= The power supply 'pulls' electrons off of the other metal plate, attracting them to the
positive terminal

= Thisleaves one side positively charged, while the other side becomes negatively
charged

= Hence, inthisway, chargeis 'stored' by the capacitor
= Gradually, this stored charge builds up

= Adding more electrons to the negative plate at firstis relatively easy since there is
little repulsion

= Asthecharge of the negative plate increases, i.e., becomes more negatively charged,
the force of repulsion between the electrons on the plate and the new electrons being
pushed ontoitincreases

= This means a greater amount of work must be done to increase the charge on the
negative plate orin otherwords:

The potential difference across the capacitorincreases as the amount of charge
increases

NEGATIVE
PLATE

POSITIVE

OTHER ELECTRONS
ON PLATE REPEL
THIS ELECTRON

FORCE
PULLING
ELECTRONS

FORCE
PUSHING
ELECTRONS

AS THE CHARGE ON
THIS PLATE INCREASES, é\"DIREC'HON OF
MORE WORK NEEDS @ ELECTRON FLOW

TO BE DONE TO PUSH
MORE ELECTRONS

As the charge on the negative plate builds up, more work needs to be done to add more
charge

Alternative Equations for Energy Stored
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= Theenergy stored by a capacitoris given by: ,

Your notes

1
W_EQV

= Substituting the charge Q@ with the capacitance equation @ = CV, the energy stored can
also be calculated by the following equation:

1
W—ECV2

= By substituting the potential difference V, the energy stored can also be definedin
terms of just the charge stored Q and the capacitance, C:

QZ

W= 2C

o

Worked Example

Calculate the change inthe energy stored in a capacitor of capacitance 1500 pF
when the potential difference across the capacitor changes from10Vto 30 V.

Answer:

Step 1: Write down the equation for energy stored in terms of capacitance C and
p.dVv

1
W = ECW

Step 2: The change in energy stored is proportional to the changeinp.d

1 1 1
- 2 - — 2 = — 2 - 2
AW = 2CV2 2CV1 2C(V2 Vl)

Step 3: Substitute in values

1
AW = 5 % (1500%x 1076) x (302 — 102)

AW =0.6J

o

Examiner Tips and Tricks

Energy stored or work done are used interchangeably (and sometimes written as E
or Was shown above). You should be comfortable linking the two equivalent ideas -
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the energy stored in the capacitoris equal to the work done onit, by the power supply ,

which charges it. Make sure you can apply each of the three equations given above!
Your notes

AreaUnder a Potential Difference-
Charge Graph

= Thecharge stored Q on the capacitoris given by the equation @ = CV

= Therefore, the charge stored Q is directly proportional to the potential difference
across the plates V

= The graph of charge against potential difference is therefore a straight line graph
through the origin

1

= The gradient of the graphrepresents : , Whichis a constant
capacitance C

= The electrical (potential) energy stored in the capacitor can be determined from the area
under the potential-charge graph which is equal to the area of aright-angled triangle:

1
Area = E x base x height
POTENTIAL V
DIFFERENCE
ELECTRIC POTENTIAL V IS DIRECTLY
ENERGY STORED = : PROPORTIONAL
AREA UNDER THE GRAPH I TO Q
|
|
|
|
|
|
0] 1 >
CHARGE Q

The area under a potential difference-charge graph represents the energy stored by a
capacitor

= Therefore the work done, or energy stored Win a capacitoris defined by the equation:
1
W= 5 QV

= Where:

= W=energy stored(J)
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= Q=chargestored(C)

=V =potential difference across the plates (V)
Worked Example

charge Q is shown on the graph below.

V/kV

s

Your notes

The variation of the potential V of a charged isolated metal sphere with surface

200

150

100
/

50 —

chargedto a potential of TOO kV.

Answer:

V/7kV

0] 0.5 1.0 15 2.0 25

Step 1: Determine the charge on the sphere at the potential of 100 kV

1 Q/MC
3.0

Using the graph, determine the electric potential energy stored on the sphere when

200

150

LT

Y

100

50 — - A4

1.8

1, SaveMyExams
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3.0
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= Fromthe graph, the charge on the sphere at 100 kVis 1.8 pC ,

Step 2: Calculate the electric potential energy stored
Your notes
= The electric potential energy storedis the area under the graph at 100 kV

= Theareaisequalto aright-angled triangle, so, can be calculated with the
equation:

Area = % x base x height

= Substituting in the values gives:

Area = % x 1.8 yC x 100 kV

E.PE= % x 1.8 x 10° x 100 x 10° = 0.09 J

©

Examiner Tips and Tricks

Remember to always check the units of the charge-potential difference graphs. The
charges can often be in uC or the potential difference in kV! The units must be in C and
VtogetaworkdoneinJ.
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Charge & Discharge Curves ,

Your notes

Charge & Discharge Curves
Charging Curves

= Capacitors are charged by a power supply (e.g. a battery)

= Whencharging, electrons are 'pulled’ from the plate connected to the positive terminal
of the power supply

= Hence the plate nearest the positive terminal is positively charged
= Oppositely, electrons are '‘pushed’ onto the plate connected to the negative terminal
= Hence the plate nearest the negative terminal is negatively charged

= Asthenegative charge builds up, fewer electrons are pushed onto the plate due to
electrostatic repulsion from the electrons already on the plate

= Whenno more electrons can be pushed onto the negative plate, the charging stops

ELECTRONS ARE CONDUCTIVE ELECTRICAL CHARGE
PULLED FROM THIS Efif_‘ééﬁ BUILDS UP ON
PLATE, LEAVING EACH PLATE
IT POSITIVELY Q+ Q-
CHARGED , W
TrE - ELECTRONS ARE
+ y PUSHED ONTO
* = THIS PLATE,
+ - MAKING IT
\% + 71 - NEGATIVELY
+ - /\ CHARGED
DIELECTRIC INSULATOR
BETWEEN THE PLATES
+ B FLOW OF
~ | \ ELECTRONS
~ —

VOLTAGE

A parallel plate capacitor is made up of two conductive plates with opposite charges
building up on each plate

= Atthe start of charging, the currentis large and gradually falls to zero as the electrons
stop flowing through the circuit

= The current decreases exponentially

= This means therate at which the charge decreases is proportional to the amount of
chargeithasleft
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= Since an equal but opposite charge builds up on each plate, the potential difference ,

between the plates slowly increases until it is the same as that of the power supply
Your notes
= Therefore, the charge stored on the capacitor platesincreases until the potential

difference across the plates matches that of the power supply

/A VIV, Q/C
EXPONENTIAL /
DECAY CURVE
V INCREASES
TO A MAXIMUM
VALUE
t/s t/ s t/s

Graphs of variation of current, p.d and charge with time for a capacitor charging through
abattery

= The key features of the charging graphs are:
= The shapes of the p.d. and charge against time graphs are identical
= The current against time graphis an exponential decay curve
= Theinitial value of the current starts on the y axis and decreases exponentially

= Theinitial value of the p.d and charge starts at O up to a maximum value

Discharging Curves
= Capacitors are discharged through a resistor with no power supply present

= The electrons now flow back from the negative plate to the positive terminal of the
power supply until there is no potential difference across the capacitor plates

= Charging and discharging is commonly achieved by moving a switch that connects the
capacitor between a power supply and aresistor
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WHEN THE SWITCH IS WHEN THE SWITCH IS CONNECTED j
CONNECTED TO P, THE TO Q, THE CAPACITOR DISCHARGES Your notes
CAPACITOR IS CHARGED THROUGH THE RESISTOR

BY THE BATTERY

Q
o

O

— . *CAPACITOR

pA
THE MICROAMMETER
RECORDS A LARGE
CURRENT WHICH

GRADUALLY DECREASES

The capacitor charges when connected to terminal P and discharges when connected to

terminal @

= Atthe start of discharge, the currentislarge (but in the opposite direction to whenit was

charging) and gradually falls to zero

= Asacapacitordischarges, the current, p.d and charge all decrease exponentially

= This means therate at which the current, p.d orcharge decreases s proportional to

the amount of current, p.d or charge it has left

= The graphs of the variation with time of current, p.d and charge are allidentical and

follow a pattern of exponential decay

I/A/\ V/V/\ Q/C/\
EXPONENTIAL
DECAY CURVE
> - ~
t/s t/s t/s

Graphs of variation of current, p.d and charge with time for a capacitor discharging

through a resistor

= The key features of the discharge graphs are:

= Theshape of the current, p.d. and charge against time graphs are identical

= Each graph shows exponential decay curves with decreasing gradient
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= Theinitial values (typically called Ip, Vo and Qg respectively) start on the y axis and ,
decrease exponentially

Your notes
= Therate at which a capacitor discharges depends on the resistance of the circuit

= |ftheresistanceis high, the current will decrease more slowly and charge will flow
from the capacitor plates more slowly, meaning the capacitor will take longer to
discharge

= |ftheresistanceislow, the current will decrease quickly and charge will flow from
the capacitor plates quickly, meaning the capacitor will discharge faster

o

Examiner Tips and Tricks

Make sure you're comfortable with sketching and interpreting charging and
discharging graphs, as these are common exam questions. A quick summary to help
youremember:

= Discharging curves are allidentical
= Current decreases for the Charging curve (butincreases for potential difference
and charge stored!)

The Time Constant

= Thetime constant of a capacitor discharging through aresistor is a measure of how long
it takes for the capacitor to discharge

= The definition of the time constant for a discharging capacitoris:

The time taken for the charge, current or potential difference of a discharging
capacitor to decrease to 37% of its original value

= Alternatively, for a charging capacitor:

The time taken for the charge or potential difference of a charging capacitor torise to
63% of its maximum value

= 37%is0.37 or1/e(where eis the exponential function) multiplied by the original value
(Io, QO or Vo)

= Thisisrepresented by the Greek lettertau, 7, and measured in units of seconds (s)

= Thetime constant provides an easy way to compare the rate of change of similar
quantities eg. charge, currentand p.d.

= |tisdefined by the equation:

= Where:

= T =time constant(s)
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= R=resistance of the resistor (Q) ,

= C=capacitance of the capacitor (F) Your notes

= Forexample, to find the time constant for a discharging capacitor:
= Calculate 0.37Vp, where Vg is the initial potential difference acrossit

= Determine the corresponding time taken for the potential difference to decrease to
that value

= Tofind the time constant for a charging capacitor:
= Calculate 0.63V(, where Vg is the maximum potential difference across it

= Determine the corresponding time taken for the potential difference torise to that

value
V/V V/V
V, v

0.63 Vjl-------3 /r

0.37 V,

0= > t/s 0

CHARGING DISCHARGINGJ

t/s

The time constant shown on a charging and discharging capacitor

o

Worked Example

A capacitor of 7 nFis discharged through aresistor of resistance R. The time constant
of the dischargeis 5.6 x 1073,

Calculate the value of R.

Answer:
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Step 1: Write the known quantities ,
Capacitance, C=7nF =7 x 10°F Your notes
Time constant, t = 5.6 x 103 s
Step 2: Write down the time constant equation
7=RC

Step 3: Rearrange for R

OlA

Step 4: Substitute in values and calculate

56 x 1073
R=———5 =800kQ
7 =< 10

=

Examiner Tips and Tricks

Remember to check the context of an exam question, i.e., whether the capacitor
is charging or discharging. The definition of the time constant depends onit!

= Foracharging capacitor, the time constant refers to the time taken toreach 63%
of its maximum potential difference or charge stored

= Foradischarging capacitor, the time constant refers to the time take to
discharge to 37% of its initial potential difference or charge stored
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Core Practical 11: Investigating Capacitor Charge & ,
Discharge Your notes

Required Practical: Charging &
Discharging Capacitors
Aim of the Experiment

= The overall aim of this experimentis to calculate the capacitance of a capacitor. Thisis
just one example of how this required practical might be carried out

Variables
= |ndependentvariable =time, t
= Dependentvariable= potential difference, V
= Controlvariables:
= Resistance of the resistor

= Currentinthe circuit

Equipment List
Apparatus Purpose
Switch To switch between the charging and discharging circuit
Capacitor To measure the capacitance

10 kQ1 Resistor | To discharge the capacitor

Battery pack To provide the potential difference across the capacitor

(power supply)

Voltmeter To measure the potential difference across the capacitor
Stopwatch To measure the time taken for the capacitor to discharge

= Resolution of measuring equipment:
= Voltmeter=0.1V

= Stopwatch=0.01s

Method

1’ SaveMyExams © 2026 Save My Exams, Ltd.  Get more and ace your exams at savemyexams.com
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BATTERY PACK j

| | Your notes

X \ CAPACITOR

v il

O,
VOLTMETER

3

RESISTOR

1. Setup the apparatus like the circuit above, making sure the switchis not connected to X
orY (no current should be flowing through)

2. Set the battery pack to a potential difference of 10 Vand use a 10 kQ resistor. The
capacitor shouldinitially be fully discharged

3. Charge the capacitor fully by placing the switch at point X. The voltmeterreading should
read the same voltage as the battery (10 V)

4. Move the switchto point Y

5.Record the voltage reading every 10 s down to avalue of O V. Atotal of 8-10 readings
should be taken

= Anexample table mightlook like this:

FROM
FROM POTENTIAL VOLTMETER
@‘»% TIME t/s | DIFFERENCE / V

0.00
10.00
20.00
30.00
40.00
50.00
60.00
70.00
80.00
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Analysing the Results j

= The potential difference (p.d) across the capacitance is defined by the equation: Your notes

i
= Voe_K

= Where:
= VV=p.dacrossthe capacitor (V)
=\ =initial p.d across the capacitor (V)
= t=time(s)
= e =exponential function
= R=resistance of theresistor(Q)
= C=capacitance of the capacitor (F)

= Rearranging this equation forIn(V) by taking the naturallog (In) of both sides:

VY_ ot
Inv0 =—RC

L

In(V) - In(Vo) = — ==

In(V) = — g + In(Vo)

= Comparing this to the equation of a straightline:y =mx+c
= y=In(V)
= x=t
= gradient=-1/RC
= c=InVp)
1. Plotagraph of In(V) against t and draw a line of best fit
2. Calculate the gradient (this should be negative)

3. The capacitance of the capacitoris equal to:

1

T gradient
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In(VY/V ,

Y-INTERCEPT Your notes
In (\)

GRADIENT = —1
RC

t/s

Evaluating the Experiment
Systematic Errors:

= |f adigital voltmeteris used, wait until the reading is settled on a value if it is switching
betweentwo

= |f ananalogue voltmeteris used, reduce parallax error by reading the p.d at eye level to
the meter

= Make sure the voltmeter starts at zero to avoid a zero error
Random Errors:

= Use aresistorwithalarge resistance so the capacitor discharges slowly enough for the
time to be taken accurately at p.dintervals

= Using adatalogger will provide more accurate results for the p.d at a certain time. This
willreduce the errorin the speed of the reflexneeded to stop the stopwatch at a certain
p.d

= The experiment could be repeated by measuring the time for the capacitor to charge
instead

Safety Considerations
= Keep water orany fluids away from the electrical equipment

= Make sure no wires or connections are damaged and contain appropriate fuses to avoid
ashort circuit orafire

= Using aresistorwith toolow aresistance willnot only mean the capacitor discharges too
quickly but also that the wires willbecome very hot due to the high current

= Capacitors canstillretain charge after poweris removed which could cause an electric
shock. These should be fully discharged and removed after a few minutes

o

Worked Example

1’ SaveMyExams © 2026 Save My Exams, Ltd.  Get more and ace your exams at savemyexams.com
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Astudentinvestigates the relationship between the potential difference and the time ,
it takes to discharge a capacitor. They obtain the following results:

Your notes

Time t/s Potential Difference / V
0.00 10.0
10.00 8.95
20.00 7.58
30.00 6.13
40.00 4.90
50.00 4.12
60.00 3.00
70.00 2.03

Answer:

1, SaveMyExams

Step 1: Complete the table

© 2026 Save My Exams, Ltd.

The capacitoris labelled with a capacitance of 4200 pF. Calculate:
(i) The value of the capacitance of the capacitor discharged.

(i) The relative percentage error of the value obtained from the graph and this true
value of the capacitance.

= Add anextra columnIn(V) and calculate this foreachp.d

Get more and ace your exams at savemyexams.com
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s

Time t/s Potential Difference / V In(V) / V Your notes
0.00 10.0 2.30
10.00 8.95 2.19
20.00 7.58 2.03
30.00 6.13 1.81
40.00 4.90 1.59
50.00 4.12 1.42
60.00 3.00 1.10
70.00 2.03 0.71

Step 2: Plot the graph of In(V) against average time t

2.5

(V) /7 v
o

0

o
w

0 10 20 30 40 50 60 70
t/s

= Make sure the axes are properly labelled and the line of best fitis drawn with a
ruler
Step 3: Calculate the gradient of the graph
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2.5 ,

Your notes

(V) /
o

N

0.5

t/s

= The gradientis calculated by:

. 9-22
gradient = 675-10" -0.0226
Step 4: Calculate the capacitance, C
_ 1
Ce—me gradient

1

C=—10000=-00226 = 442 *1

03 F = 4400 pF

Step 5: Calculate the relative percentage error of the value obtained

) Measured value — Accepted value
Relative percentage error = = 100 %
Accepted value

(4.42 % 107) - (4200 x 10°)
4200 = 10

Relative percentage error = x 100 % =52 %
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Exponential Discharge in a Capacitor /

Your notes

Exponential Discharge in a Capacitor
The Discharge Equation

= Whena capacitor discharges through aresistor, the charge stored on it decreases
exponentially

= The amount of charge remaining on the capacitor Q after some elapsed time tis
governed by the exponential decay equation:

Q= Qoe—(t/RC)
= Where:

= Q=chargeremaining (C)

= Qo =initial charge stored (C)

= e =exponential function

= t=elapsedtime(s)

= R =circuitresistance (QQ)

= C=capacitance (F)

Discharge Equation for Potential Difference

= The exponential decay equation for charge can be used to derive a decay equation for
potential difference

= Recallthe equationforcharge @ =CV

= |talsofollows that theinitial charge Qo = CVo (where Vg is the initial potential
difference)

= Therefore, substituting CV for Q into the original exponential decay equation gives:
CV=CV, e /RO

= Cancelling C from both sides gives the exponential decay equation for potential
difference V:

V= Voe—(t/RC)

= Where:
= V/=potential difference aftersome time t (V)
=V =initial potential difference (V)

= t=elapsedtime(s)

1’ SaveMyExams © 2026 Save My Exams, Ltd.  Get more and ace your exams at savemyexams.com
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= R=resistance(Q) ,

= C=capacitance (F) Your notes

= This equation shows that the potential difference also decreases exponentially, from
some initial value Vg

Discharge Equation for Current

= The exponential decay equation for potential difference can be used to derive a decay
equation for current

= RecallOhm'slaw V= IR
= |tfollows that the initial potential difference Vo = IoR (where lg is the initial current)

= Therefore, substituting IR for Vinto the decay equation for potential difference gives:
IR= Re~ (/RO

= Cancelling R from both sides gives the exponential decay equation for current [I:

= Where:
= [=currentaftersometimet(A)
= |g=initial current (A)
= t=elapsedtime(s)
= R=resistance (Q))
= C=capacitance (F)

= This equation shows that the current also decreases exponentially, from some initial
value lg

o

Worked Example

A10 mF capacitoris fully charged by a 12 V power supply and then discharged
through aTkQresistor.

What is the discharge current after15 s?
Answer:
Step 1: Write the known quantities

= |nitial potential difference Vp =12V
= Resistance R=1kQ=1000Q

= Capacitance C=10mF=0.01F

= Timeelapsed=15s
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Step 2: Determine the initial current g ,

= Since theinitial potential differenceis 12V and the resistance is 1000 Q, then:

0

R~ 1000

Your notes

12

=0.012A

Step 3: Write the decay equation for current

= The decay equation forcurrentis:

Step 4: Substitute quantities and calculate the current after15 s

= Substituting quantities gives the following:
[=(0.012) x (e—(15/(1000 x 0.0]))

1=(0.012) x (1)

[=(0.012) x (0.223...)

[=2.7x103A=2.7mA

o

Examiner Tips and Tricks

Rememberyou can work out initial quantities like current or potential difference or

charge using the equations:

= Vo=IoR
= Qo=CVo

You will then usually have enoughinformation to substitute all necessary valuesinto

the decay equations!

\
Natural Logarithms & Discharge Equations

1, SaveMyExams

The exponential decay equations are not linear

They can be turnedinto linear equations by using the natural logarithm function

Recall the exponential decay equation for charge:

Dividing both sides by Q¢ gives:

Q= Qoe—(t/RC)

= e—(t/RC)

Taking the natural logarithm of both sides 'cancels' the exponential function e, giving:
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£)=ln (e—(t/RC))= - —t ,
)

Qo RC Your notes

= This simplifies to:

t
In Q- an ~RC

= |eaving anequation for the natural logarithm of charge Q as:

1
1nQ=—R—Ct+ anO

= Thisis the equation of a straight line graph, where:
= InQisplotted onthe y-axis
= tisplottedonthe x-axis

= The gradient of thelineis therefore equalto -1/RC

In(Q/C)
InQ,

GRADIENT = - 1
RC

t/s

The natural logarithm of the exponential decay curve line arises it to a straight-line graph
with a gradient equal to -1/RC

= Following similar steps, the linearised versions of the decay equations for potential
difference Vis:

1
= ———t+
InV RCt an
= Andforcurrent/is:
Inl = : + 1 I
nl=-gect™

o

Worked Example
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When a capacitor discharges, the voltage V across it varies with time t. A graph ,

showing the variation of In Vagainst tis shown for a particular discharging capacitor.
Your notes

In (V/V)
2.1+

6.0  t/s

Use the graph to determine the initial voltage across the capacitor.
Answer:
Step 1: Write the equation for the linearised decay equation for potential difference

= Thelinearised decay equation for potential difference is given by:

1
— — +
In V= RCt In VO

Step 2: Interpret the graph given using the linearised equation

= The equation says the y-intercept of the straightline isrepresented by In Vg
Step 3: Use the y-intercept to determine the initial voltage

= They-interceptisequalto 2.1
= Therefore:
InVo=2.1

Step 4: Cancel the natural logarithm using the exponential function:

= Raising both sides using the exponential function e ‘cancels' the natural logarithm

= This gives:
Vo=e?V=8.2V

=

Examiner Tips and Tricks

You need to know how to derive decay equations for pd and for current from the
decay equation forcharge, as well as how to use and interpret natural logarithm
equations. If you can understand that these natural log equations are linear, because
they can plotted as a graphinthe formy = mx+ c, thenyou are well set forexam
questions on this topic! Remember:

= The gradient of the straight line is given by -1/RC
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l = They-intercept of the line representsin Qo orinVoorinlg ,

Your notes
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